Summary. Groups of 6 Ile-de-France rams were housed in light-proof rooms The two diets had no effect on testicular dimensions but rams fed the 'high' protein diet had a total of 175 LH pulses, which was significantly higher (P < 0\m=.\05) than the 131 pulses recorded from rams on the 'low' protein diet.
Introduction
Changes in daylength with season are the signal which controls the seasonal changes in testicular size and reproductive activity of some breeds of ram (Ortavant, Mauléon & Thibault, 1964) . Rams have heavier testes in the autumn than in spring and this relationship holds even when the animals are subjected artificially to 6-month 'annual' cycles (Ortavant & Thibault, 1956 ). Lincoln, Peet & Cunningham (1977) showed that the frequency of episodic release of LH was high when rams were given 8 h light per day and low when they were given 16 h light and that daylength, by modifying gonadotrophin secretion, is probably the principal factor regulating testicular growth. This was substantiated further (Lincoln, 1979) when rams were given artificial pulses of LHRH in the spring; this caused regressed testes to grow to a size normally seen in the breeding season during autumn. Most experiments on the effect of daylength on frequency of LH pulses in peripheral blood have compared treatments in which the daylength remained constant or was changed, literally overnight, from one extreme to another. Under natural conditions daylength varies sinusoidally throughout the year and the rate of change varies from a maximum at the equinoxes to a minimum at the solstices. This means that when animals are experiencing the greatest contrast between day and night they are also experiencing the least change in the light:dark ratio.
In the Australian Merino, testicular size has been shown to be controlled by nutrition (Oldham, Adams, Gherardi, Lindsay & Mackintosh, 1978) even to the extent that well-fed rams in spring may have larger testes than poorly-fed rams in autumn (Masters & Fels, 1984) . As with photoperiod, nutrition appears to mediate its effect through changing the frequency of pulses of LH (Sutherland & Martin, 1980 
Sampling procedures
Starting in December rams were weighed every month after overnight fasting. As an indicator of effective protein supply to the sheep (Reis & Schinckel, 1964) Every 2 weeks from 6 January until 15 September the diameters of the testes were measured using calipers. Starting on 3 February the volumes of the testes were also measured every 2 weeks using an orchidometer. Each of these measurements was made by the same person throughout the experiment to minimize between-operator variation. Sampling of blood began on 25 March 1981. Each month 13 samples of 5 ml blood were taken from each ram at hourly intervals. Sampling began 2 h after the artificial 'dawn' because previous work had shown that this should include the period of most frequent discharge of hormone pulses during the day . During the dark, blood was collected under a very weak, green light. Plasma was separated and deep frozen until assayed.
The LH was assayed and the peaks determined using duplicate samples by the method of Pelletier, Kann, Doláis & Rosselin (1968) with modifications described by Pelletier, Gamier, de Reviers, . Characteristics of the assay were: (1) the percentage transfer of ' 25I to LH during iodination was 90% resulting in a specific activity of 100-8 Ci/pg LH ; (2) all of the samples were assayed simultaneously in an automatic LKB 2071 sample processor; (3) results were expressed in terms of LH-M3 (=1-8 NIH-LH-SI); (4) the sensitivity was 0-09 mg/ml plasma; and (5) The total number of pulses at 8 h of daylight (55) was not significantly different from that at 16 h (60) so that at the solstices rams had about 1-6 pulses per 12 h regardless of the duration of light. In Groups IH and IL the delay between the maximum pulsatility of LH and the maximum testicular volume was about 1 month.
There was a significant effect of nutrition on the total number of peaks of LH. Rams on the 'high' protein diet had a total of 175 pulses and those on the 'low' protein diet had only 131 pulses (P < 0-05 ; Mann-Whitney test). This difference in frequency of peaks of LH was not reflected in a difference in testicular size. There was no interaction between the nutritional status and the light regimens for pulses of LH.
The distribution of frequencies of pulses found in the 13 sequential samples starting from 2 h after 'dawn' was homogeneous (P = 0-1; Cochran's q test). (Marshall, 1937; Ortavant et al., 1964; Lincoln et al., 1977) . In this experiment we have extended this by showing that one of the endocrine stimuli to testicular growth, pulses of LH (Lincoln, 1977) (1982) , using a ' 12-month-year' found a clear probability of larger numbers ofLH pulses 3-4 h after 'dawn' than at other times, and Lincoln (1977) found that frequency of LH pulses was related to activity. In our experiment using a '6-month year' there was no significant variation in the number of peaks of LH throughout the 12 h beginning 2 h after dawn.
The feed regimens imposed significantly affected the number of LH pulses per unit time but had little effect on testicular diameter or volume, certainly less than one might have expected from the results of Oldham et al. (1978) . There was a significant but small drop in the growth rate of wool in the group fed a low protein diet but comparisons of the growth rates of wool between the animals receiving high and low protein diets suggest that the differences in the effective supply of protein to the animals were not as great as could be expected from the ingredients. Therefore, differences in diet that are not clearly measurable by differences in live weight may have endocrine effects. The fact that these endocrine differences were not matched by corresponding differences in testicular size suggests that the well-known relationship between testicular growth and frequency of pulses of LH may be more of an 'all or none' than a simple linear response.
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